Atriopeptins and Escherichia coli enterotoxin STa have different sites of action in mammalian intestine.
Studies with Escherichia coli-induced heat-stable enterotoxin (STa), an activator of intestinal particulate guanylate cyclase, have established an independent role for cyclic guanosine monophosphate (cGMP) as an intracellular mediator of intestinal salt and water secretion. The present study addressed whether atriopeptins (APs), known activators of particulate guanylate cyclase in other tissues, function as physiological agonists for cGMP-linked Cl- secretion in intestine. APs, in contrast to STa, caused no or only minor changes in cGMP levels in freshly isolated rat intestinal villus and crypt cells and in cultured human colon carcinoma cell lines (HT29glc-, CaCo-2, and T84). Conversely, APs, but not STa, induced a large increase in intracellular cGMP levels in the undifferentiated small intestinal cell lines IEC-6, IEC-18, and INT407. Addition of AP II (atrial natriuretic peptide fragment 5-27) to stripped mucosa of rat proximal colon in Ussing chambers caused a transient increase in the transepithelial potential difference (PD), which most likely represents an increase in Cl- secretion. In contrast, a sustained increase in PD was observed in response to STa or 8Br-cGMP. The AP II-provoked increase in PD was blocked by the neurotoxin tetrodotoxin. Immunohistochemical detection of cGMP in this tissue provided evidence for a different localization pattern of cells responding with an increase in cGMP levels to STa (colonocytes and goblet cells) or AP (specific cells in the submucosa) in rat proximal colon. This indicates that APs, unlike STa, do not directly stimulate the colonic epithelial cells but possibly provoke Cl- secretion by release of a neurotransmitter in the submucosa.